Prior studies have observed a significantly positive relation between earnings changes and the contemporaneous stock returns at the firm level. However, when they are cross-sectionally aggregated, even a negative relation can be observed. Through clarifying this puzzling relation, U.S. studies have shown that risk-free rate and expected inflation, which are components of the market-wide cost of capital, cause strong omitted variable bias against the relation. On the other hand, the economic impacts of these components are trivial in Japan due to "zero-interest-rate policy" and stable prices, such that the market-wide cost of capital can be weak. Therefore, we test whether changes in the market-wide cost of capital still have a strong bias against the aggregate earnings-returns relation in Japanese stock market. First, we find that aggregate earnings changes are positively correlated to the contemporaneous changes in the market-wide cost of capital. Second, a significantly positive aggregate earnings-returns relation appears after controlling for changes in the market-wide cost of capital, though this relation cannot be detected running a simple regression. Third, these results are not caused by risk-free rate or expected inflation but caused by market risk premium, the other component of the market-wide cost of capital.
Introduction
The purpose of this paper is to contribute to clarifying the mechanism of the surprising earnings-returns relation observed at the aggregate level. In accounting and finance research, many researchers have studied the relation between accounting earnings and stock returns, beginning with Ball and Brown (1968) . In this stream of studies, a robust positive relation between earnings changes and the contemporaneous stock returns is observed at the firm level 1 (cf. Ball and Sadka 2015) . Earnings changes are often regarded as earnings surprises 2 . Positive (negative) earnings surprises indicate that reported earnings are higher (lower) than expected and these earnings are financial resources for payout. Thus, investors will increase (decrease) the expected cash flows from stocks of the firm and trade them based on their modified
expectations. This results in a positive earnings-returns relation at the firm level 3 .
If this explanation holds true and when earnings changes and stock returns of individual firms are cross-sectionally aggregated, what relation should be observed between "aggregate" earnings changes and "aggregate" stock returns? These aggregate variables represent the general trends of the listed firms. When positive (negative) aggregate earnings changes are observed, listed firms will generally experience a rise (drop) in performance. Subsequently, the economic impacts of positive (negative) firm-level earnings surprises should be dominant in the market, hence resulting in higher (lower) stock prices. According to this logic, positive earnings-returns relation should also be observed at the aggregate level. However, recent U.S. studies, such as Kothari et al. (2006) (referenced as KLW henceforth), present evidence contrary to this prediction. By running a simple regression, they report that a significantly 1 We describe "contemporaneous" variables as variables at the earnings announcement period in this paper. 2 Assuming that expected earnings at the current period are equal to the realized earnings at the previous period ( −1 [ ] = −1 ), earnings surprises at the current period become equal to the earnings changes at the current period ( 3 We use the description, "earnings-returns relation" as the relation between earnings changes and the contemporaneous corresponding stock returns.
positive earnings-returns relation cannot be detected at the aggregate level 4 . Furthermore, some studies indicate that even a significantly negative relation can be observed 5 . In order to clarify this puzzling earnings-returns relation, KLW develop a hypothesis based on the omitted variable bias. KLW suppose that investors increase (decrease) the discount rate generally when aggregate earnings changes are positive (negative). If this is correct, the positive effect of aggregate earnings changes on the contemporaneous aggregate stock returns can be concealed by the negative effect of changes in the discount rate. This hypothesis can explain the puzzling aggregate earnings-returns relation.
Discount rate is the cost of capital (Brealey et al. 2014 ) and market-wide cost of capital can be decomposed into real risk-free rate, expected inflation, and market risk premium (Patatoukas 2014) . Among these components, prior U.S. studies supporting KLW's hypothesis (Kothari et al. 2006; Uysal 2010 ) mainly have focused on risk-free rate and expected inflation.
They show that when controlling for risk-free rate and expected inflation, which are the components of the market-wide cost of capital, a positive aggregate earnings-returns relation appears. Therefore, these two components should cause a strong bias against aggregate earnings-returns relation in the U.S. market. However, turning our eyes to our country, the economic impacts of these components should be trivial due to the "zero-interest-rate policy"
and stable prices. These differences can reduce the economic significance of the market-wide cost of capital. Thus, whether the market-wide cost of capital works as an omitted variable that 4 Most existing U.S. studies report that a significantly positive aggregate earnings-returns relation cannot be detected in a simple regression or in a pairwise correlation (Kothari et al. 2006; Anilowski et al. 2007; Bali et al. 2008; Hirshleifer et al. 2009; Sadka and Sadka 2009; Uysal 2010; Patatoukas 2014) . We also observe an insignificant and negative (-0.638) aggregate earnings-returns relation in Japanese stock market by running a simple regression, as shown in Table 3 . 5 Despite a robust positive earnings-returns relation at the firm level (the micro level), a positive earnings-returns relation cannot be detected at the aggregate level (the macro level) when running a simple regression. Such a puzzling earnings-returns relation is introduced as "Micro-Macro-Puzzle" in Japan (cf. Nakano 2012 Nakano , 2014 .
bias against the aggregate earnings-returns relation in Japanese stock market is not clear 6 . In this paper, we investigate whether changes in the market-wide cost of capital bias the aggregate earnings-returns relation even in Japanese stock market.
This study proceeds as follows. Section 2 introduces two hypotheses to explain the aggregate earnings-returns relation. One is proposed by KLW and the other is proposed by Sadka and Sadka (2009) (referenced as SS henceforth). We state our research design in Section 3, and our sample selection and variable definition are described in Section 4. Section 5 details our empirical results and interpretations. Finally, Section 6 concludes this study and describes our implications for the future research.
Prior research and our research questions
There are two primary hypotheses on the aggregate earnings-returns relation. One is proposed by KLW and the other is by SS. In this section, we introduce these two hypotheses and propose our research questions.
Hecht and Vuolteenaho (2006) present a formula that three components explain realized returns, based on Campbell (1991) who decomposes unexpected returns into two components.
is realized return at period t. −1 is the expectation operator with expectations conditional on the information available at the end of period t-1 (the beginning of period t).
Thus, −1 [ ] denotes stock return at period t expected at the end of period t-1.
6 He and Hu (2014) report that the interest rate and inflation do not produce omitted variable biases against the aggregate earnings-returns relation in the non-U.S. markets, including Japanese stock market. However, He and Hu (2014) use "pooled regression" to check whether these have any effect on the aggregate earnings-returns relation. Therefore, their evidence is for the average non-U.S. market, not for a specific stock market.
( − −1 )[ ] represents the modified expectation for based on the news released at period t. ∆ is log dividend growth at period t. is the inverse of 1 plus the dividend yield
](= , ) means the modified expectation for subsequent dividend growth, which is caused by "cash-flow news." Further,
is the modified expectation for the subsequent cost of capital, which is caused by "discount-rate news 7 ." Next, we split earnings changes into expected earnings changes ( −1 [∆ ] ) and unexpected earnings changes (earnings surprises:
and deleting the uncorrelated terms in definition 8 , we can rewrite the earnings-returns relation ( ( , ∆ )) in the following way.
In Equation 3, earnings-returns relation is decomposed into three components: (1) the relation between expected earnings changes and expected returns ( ] as the "expected-return news," we describe it as the news modifying investors' expectations about the subsequent "cost of capital," because the expected return is normally equal to the cost of capital in the efficient market. If the expected return of a security is higher (lower) than the cost of capital, investors will be eager to buy (sell) the security. Then, the security price will move upward (downward) until the expected return becomes equal to the cost of capital. 8 We delete the uncorrelated terms in the following way. Earnings changes expected at period t-1 are not related to the news released at period t (
. Since earnings surprises occur at period t, they are not correlated to stock returns expected at period t-1 ( investors predict an economic boom (economic recession), they will take more (less) risks 14 , resulting in a lower (higher) market risk premium. Since the market risk premium is one of the components of the market-wide cost of capital, a lower (higher) market risk premium will lead to a lower (higher) market-wide cost of capital. Then, stock prices will move upward (downward) until the "expected returns from buying stocks on current prices" get equal to the correspondent cost of capital 15 . Assuming that they correspond before the earnings announcement period, "expected returns from buying stocks on current prices" at the beginning of the earnings announcement period will be lower (higher) and will have a negative relation with the predicted aggregate earnings changes (
if positive (negative) aggregate earnings changes are sufficiently predicted, expected returns will decrease (increase), causing realized returns to decrease (increase) ( ( , ∆ ) ≤ 0).
Existing literature supporting SS's hypothesis argues that aggregate earnings changes are more predictable than firm-level earnings changes, and that the earnings-returns relation will get weaker (from positive to negative) as the number of firms aggregated increases 16 . SS report 14 We tentatively present the economic background behind the negative relation between the predicted aggregate earnings changes and risk appetite of investors to understand SS's hypothesis more deeply. When expected cash flows are modified upward (downward), the possibility of capital loss of buying stocks will decrease (increase) as long as the volatilities of stock prices are stable. 15 Although expected returns are ordinarily equal to the cost of capital, "expected returns from buying stocks on current prices" can be different from the cost of capital temporally due to cash-flow news or discount-rate news. When "expected returns from buying stocks on current prices" become higher than the cost of capital, it means that the expected cash flows are higher (lower) than required. Since investors are eager to buy (sell) such stocks, stock prices will move upward (downward). As stock prices move upward (downward), "expected returns from buying stocks on current prices" get lower (higher) and finally, "expected returns from buying stocks on current prices" become equal to the cost of capital. 16 SS name Chen (1991) as a supporter of their hypothesis. However, we suspect that he may not be a proper supporter for their hypothesis. Chen (1991) shows that the recent growth of Gross National Product is negat ively correlated to the future market return. If the effects of cash-flow news and discount-rate news stay constant, realized return is equal to the expected return on average. Thus, his results may suggest a negative relation between the economic growth and the market-wide cost of capital (which is equal to the expected return). Since aggregate earnings changes have a positive relation with the contemporaneous economic growth (e.g., Konchitchki and Patatoukas 2014) , aggregate earnings changes can be regarded as reflecting the contemporaneous economic growth. Therefore, the result by Chen (1991) may indicate the negative relation between aggregate earnings changes and changes in the market-wide cost of capital. Assuming that the economic growth and changes in the market-wide cost of capital are positively correlated, KLW's hypothesis can explain the results by Chen (1991) . 
Research questions
As described, prior U.S. studies supporting KLW's hypothesis suggest that risk-free rate and expected inflation are important components of the market-wide cost of capital that bias the aggregate earnings-returns relation. However, the economic significance of these components will be trivial in Japan due to the "zero-interest-rate policy" and stable prices. For example, the average absolute value of the quarterly yield changes in 10-year government bond over our sample period (from Q2:2003 to Q1:2015) is 0.153% in Japan, while it is 0.397% in the U.S. In addition, the average absolute value of the year-over-year changes in the quarterly Consumer
Price Index for all items less food and energy from Q2:2003 to Q1:2014 is 0.590% in Japan, while it is 1.920% in the U.S. Additionally, a significantly positive earnings-returns relation should appear at the aggregate level after controlling for them.
Finally, we decompose changes in the market-wide cost of capital into three components following Patatoukas (2014) , and investigate which components bias the aggregate earnings-returns relation in Japanese stock market. Due to the slight changes of risk-free rate and expected inflation during our sample periods, their economic impacts will be trivial in Japanese stock market. Therefore, we predict that these two components do not cause an omitted variable bias against the aggregate earnings-returns relation in Japan.
Research design

Model description
We adopt two main tests to investigate whether the market-wide cost of capital biases aggregate earnings-returns relation in Japanese stock market. In the first test, we check the 
In In the second test, we focus on the bias of changes in the market-wide cost of capital and those in its components against the aggregate earnings-returns relation. We use the regression model described in Equations 7 through 10.
18 SS construct the hypothesis that aggregate earnings changes are predicted before the earnings announcement period. Consistent with their hypothesis, Yoshinaga (2015) show that aggregate earnings changes have a significantly positive relation with aggregate stock returns before earnings announcements in Japanese stock market. Additionally, KLW report that aggregate earnings changes have a positive autocorrelation (earnings persistence). According to these studies, aggregate earnings changes may be correctly predictable and may mainly be composed of expected earnings changes ( 
, is the market value of firm i at the end of quarter q. , −1 is the book value of firm i stated in the earnings briefing at quarter q-1 (released at quarter q). , −1 is the quasi annual earnings of firm i at quarter q-1. Following Patatoukas (2014), we use the real risk-free rate as the difference between the nominal risk-free rate and expected inflation (∆ = ∆ − ∆ ). Figure 3 is the timeline of our main variables.
Statistical issues: heteroskedasticity, serial correlation, and multicollinearity
Many empirical studies in accounting and finance adjust for heteroskedasticity. For example, researchers often calculate standard errors by the method of White (1980) to reduce the statistical problems due to heteroskedasticity. Additionally, considering the Durbin-Watson statistics, some of our main results may be biased by the serial correlation 21 . Therefore, we use the heteroskedasticity-and autocorrelation-consistent standard errors proposed by Newey and West (1987) . We set the maximum lag length for calculating the Newey-West adjusted standard errors as two, which is the integer part of the 0.25 power of the sample size, based on related studies (Konchitchki and Patatoukas 2014) and practical convention (Ota 2012) . We judge if our empirical results are biased by multicollinearity based on the Variance Inflation Factor (VIF). Since the VIF of each variable is lower than 10 in all models, we suppose that the statistical problems due to multicollinearity are trivial.
Sample selection and Data source
Sample selection
Our data source is primarily "Nikkei NEEDS Financial Quest 2.0," which contains the financial data of listed firms and macroeconomic data in Japan. We define Q1 as the quarter from January to March, Q2 as that from April to June, Q3 as that from July to September, and We collect macroeconomic data during our sample periods. The nominal risk-free rate is the yield of the 10-year government bond at the end of each quarter obtained from Nikkei NEEDS. We manually collect the averages of the expected year-on-year growth of the core CPI from the ESP forecast 22 issued at the end of each quarter as expected inflation 23 . We conduct the unit root tests proposed by Phillips and Perron (1988) for all variables described in Table 1 . According to Okimoto (2010) , when we regress a dependent variable that has a unit root on an independent variable that also has a unit root, significant relation between them can be observed, even though they have no rational relation (cf. "spurious regression" as Granger and Newbold 1974 state) . All results of the Phillips-Perron type unit root tests reject the null hypothesis that variables contain a unit root at the 1% level (untabulated). Therefore, our regressions in Section 5 should not be "spurious regressions." use the average core CPI after adjusting for the rise in the consumption tax rate (the adjusted average core CPI) starting at Q2:2013. However, at Q2:2013 and at Q3:2013, the ESP forecast has not announced the adjusted average core CPI. "The effects of the two scheduled consumption tax hikes on prices can be mechanically estimated by assuming that the rise in the consumption taxes will be fully passed on for all currently taxable items. On this basis, the CPI will be pushed up by 2.0 percentage points in fiscal 2014" (Bank of Japan 2013). Based on these statements, we subtract 2% from the non-adjusted average year-over-year growth of the core CPI at these quarters to rule out the effect of the consumption tax rate increase.
Correlation matrix and descriptive statistics
Empirical results
Main results
On the other hand, coefficients of changes in risk-free rates and those of expected inflation are not consistent. Table 3 illustrates the results of the second main test. When running a simple regression, a significantly positive aggregate earnings-returns relation cannot be observed. On the other hand, when controlling for the contemporaneous changes in the market-wide cost of capital, coefficients of aggregate earnings variables dramatically change. They turn into significantly positive. Additionally, it is indicated that changes in the market-wide cost of capital have significantly negative relation with the aggregate stock returns. These results suggest that the contemporaneous changes in the market-wide cost of capital cause an omitted variable bias against the aggregate earnings-returns relation in Japanese stock market.
Next, we decompose changes in the market-wide cost of capital and investigate which components bias the aggregate earnings-returns relation in Japan. Consistent with our prediction, the coefficients of changes in risk-free rates and expected inflation are all insignificant. On the other hand, the coefficient of the market risk premium is significantly negative. Therefore, it is suggested that the market-wide cost of capital causes a strong bias against the aggregate earnings-returns relation due to the bias from the market risk premium in Japanese stock market 24 .
Additionally, in Table 3 , there are minimal differences between the results with aggregate earnings changes and those with aggregate earnings surprises in the sign and statistical significance of their coefficients. Thus, although aggregate earnings changes may be predicted before the earnings announcement period, they reflect surprising information at the earnings announcement period.
Robustness checks
In this section, we check the robustness of our main results by using different standard errors, regression method, aggregating method, and sample periods. We do not tabulate the results of these robustness checks due to space considerations.
Robustness checks on serial correlation and heteroskedasticity
We calculate the heteroskedasticity-and autocorrelation-consistent standard errors proposed by Newey and West (1987) in our main tests. In calculating these standard errors, we set the maximum lag length as two. Despite this treatment, we may not be able to reduce statistical problems due to serial correlation, since this lag length is based only on academic and practical conventions. Therefore, we check the robustness of the main results in the following two ways. First, we vary the maximum lag length from zero to four and check the sensitivity of our results. Second, we adopt the generalized least-squares method presented by Prais and Winsten (1954) and use the heteroskedasticity-consistent standard errors presented by White (1980) . All results of these robustness checks are similar to our main results.
Robustness checks on the other aggregating method: value-weighted averages
Existing studies on aggregate earnings-returns relation use not only equally-weighted cross-sectional averages but also value-weighted cross-sectional averages as aggregate variables. Therefore, we employ value-weighted averages based on market values as the aggregation method and run the same regressions as conducted in the main analysis. In this robustness check, we estimate the cost of capital separately for each industry and calculate the value-weighted averages of the cost of capital based on the total market value of each industry as the market-wide cost of capital. Almost all signs and statistical significances of the coefficients are similar to those of the main results, with one differing result. When we check the relation between aggregate earnings surprises and the contemporaneous aggregate stock returns after controlling for the contemporaneous changes in the market-wide cost of capital (Equation 8) or those of its components (Equation 9 and 10) with the standard errors by Newey and West (1987) , an insignificant relation is observed. To the contrary, when we adopt the generalized least-squares method by Prais and Winsten (1954) Thus, we limit the sample periods starting from Q2:2005 and run our main regression models.
The results are not largely different from the main results in the signs and significances of the coefficients.
The bankruptcy of Lehman Brothers and the subsequent financial crisis occurred during our sample period. Since this financial crisis seriously damaged the Japanese economy, some observations can be outliers due to the crisis. Therefore, we exclude quarter observations from 25 The positive effect of value-weighted aggregate earnings surprises is weaker, probably because the impacts of large firms will be strong if we use value-weighted averages. Collins et al. (1987) suggest that earnings changes in larger firms are more predictable. Therefore, value-weighted averages of earnings changes will be predicted more easily than equally-weighted averages. By running Equation 11 to calculate using equally-weighted averages, the adjusted R-Square is 46.54% (untabulated). On the other hand, when we use value-weighted averages, the adjusted R-Square is 56.01% (untabulated). This difference suggests that the value-weighted aggregate earnings changes are more predictable than the equally-weighted aggregate earnings changes. we run the same regressions as in our main tests using the generalized least-squares method by Prais and Winsten (1954) and the heteroskedasticity-consistent standard errors by White (1980) .
In the results of this robustness check, aggregate earnings changes are not significantly related to changes in risk-free rates and expected inflation, unlike the main results. However, this does not impede the interpretation of our main results, and the other results are similar to our main results.
Conclusion of the robustness checks
Three main evidences are confirmed again by these robustness checks. First, aggregate earnings changes are positively related to the contemporaneous changes in the market-wide cost of capital. Second, a significantly positive aggregate earnings-returns relation appears after controlling for the contemporaneous changes in the market-wide cost of capital. Third, the economic impacts of the market-wide cost of capital are mainly based on the market risk premium in Japanese stock market. These results support the robustness of our main results.
Conclusion
Contrary to the "common sense" of the research area on accounting and finance, recent studies report that significantly positive earnings-returns relation cannot be observed at the aggregate level. To explain this puzzling relation, KLW propose that changes in the market-wide cost of capital cause an omitted variable bias against this relation. Although U.S. studies suggest that risk-free rate and expected inflation are the important components of the market-wide cost of capital, the economic impacts of these components are minimal in Japan due to its economic situation. Nevertheless, our three results suggest that KLW's hypothesis still explains Japanese stock market. First, aggregate earnings changes are positively correlated to changes in the market-wide cost of capital. Second, after controlling for the contemporaneous changes in the market-wide cost of capital, a significantly positive aggregate earnings-returns relation appears. Third, these two results are mainly caused by changes in the market risk premium, not risk-free rate or expected inflation.
To the best of our knowledge, this paper is the first study to show supportive evidence for KLW's hypothesis not only in Japanese stock market but also in another non-U.S. market. Our results suggest that changes in the market risk premium cause an omitted variable bias against the aggregate earnings-returns relation in Japanese stock market, where risk-free rate and expected inflation do not have significant economic impacts. This has some implications for the aggregate earnings-returns relation in foreign stock markets. First, although prior studies suggest that risk-free rate is one of the important components in the U.S. market, the U.S. government has adopted the "zero-interest-rate policy" in 2008. Therefore, the economic impacts of risk-free rate will be weaker in the recent U.S. market. However, related prior U.S. studies do not cover the sample period after 2008 sufficiently 26 . Though there are many differences between Japanese stock market and the U.S. market, our results will help to understand the recent aggregate earnings-returns relation in the U.S. market. Second, our results suggest the importance of market risk premium in investigating the mechanism of aggregate earnings-returns relation. Though prior international research (He and Hu 2014) results by the regression whose independent variable is ∆ . The right three rows indicate the results by the regression whose independent variable is . We report t-statistics using heteroskedasticity-and autocorrelation-consistent standard errors proposed by Newey and West (1987) in the brackets. ***, ** and * denote statistical significance at the 1%, 5% and 10% level respectively, using two-tailed tests. ∆ is changes in the market risk premium. ∆ is changes in the nominal risk-free rate. ∆ is changes in the real risk-free rate. ∆ is changes in expected inflation. We report t-statistics using heteroskedasticity-and autocorrelation-consistent standard errors proposed by Newey and West (1987) in the brackets. ***, ** and * denote statistical significance at the 1%, 5% and 10% level respectively, using two-tailed tests. White (1980) in the brackets. ***, ** and * denote statistical significance at the 1%, 5% and 10% level respectively, using two-tailed tests. 
